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I.  INTRODUCTION 


A.  Background 

Beginning  with  the  Clean  Air  Act  of  1970,  followed  by  Executive  Order  11507  in 
1971  (Federal  agencies  to  provide  leadership  In  environmental  clean-up  pro- 
grams), U.S.  Army  Tank-Automotive  Materiel  Readiness  Command  (TARCOM)  envir- 
onmental control  activities  have  steadily  Increased,  resulting  In  several 
significant  contributions  to  the  overall  national  effort.  As  the  time  ap- 
proaches for  the  various  states  to  enforce  engine  exhaust  emissions  standards, 
the  need  for  a military  exhaust  emissions  analyzer  becomes  Important.  The 
military  community  Is  committed  to  maintain  Its  vehicles  In  such  operating 
condition  that  these  vehicles  do  not  violate  the  standards  set  forth  in  the 
Clean  Air  Act  of  1970  unless  the  changes  caused  by  this  commitment  would 
reduce  the  overall  combat  mission  capability  of  the  vehicle. 

Previous  TARCOM  environmental  programs  conducted  by  U.S.  Army  Fuels  and  Lub- 
ricants Research  Laboratory  (AFLRL)  entailed  (a)  development  of  a summary 
manual  which  condenses  and  Interprets  Federal,  state,  and  municipal  standards, 
vehicle  noise  limits,  and  vehicle  Inspection  and  maintenance,  and  (b)  test 
method  development  and  practical  evaluation,  rating  and  ranking  of  principal 
commercial  exhaust  emission  analyzer  equipment  In  terms  of  TARCOM  field  uti- 
lization. 


Obi ect ive 


One  objective  of  the  program  described  in  this  report  was  to  cotinue  to 
update  the  summary  manual  to  provide  current  knowledge  of  local  and  national 
vehicle  Inspection  and  maintenance  requirements.  A second  objective  was  to 
conduct  a field  evaluation  program  to  provide  a quantitative  definition  of 
both  compliance  of  TARCOM-cont rolled  components/equlproent  with  such  require- 
ments and  to  determine  the  possible  Identification  of  cost  effectiveness 
resulting  from  diagnostic  analysis  with  exhaust  emission  analyzers  In  field 
operating  environments. 


C.  Approach 

A one-year  field  evaluation  program  was  conducted  to  demonstrate  the  possible 
improvements  in  exhaust  emissions,  maintenance,  and  fuel  economy  which  can  be 
realized  from  the  diagnostic  application  of  exhaust  emissions  analyzers.  The 
program  was  to  provide  data  on  fuel  consumption,  frequency  of  maintenance, 
types  of  maintenance,  stability  of  emissions  levels  and  effectiveness  of 
emissions  analyzers  on  a variety  of  military  vehicles. 

For  this  field  evaluation,  three  military  installations  were  selected  by 
TARCOM.  The  criteria  for  site  selection  Included  geographic  location,  size 
and  type  of  fleet  available,  the  maintenance  capability  of  the  post,  and  the 
willingness  of  the  post  commander  to  participate  in  the  program. 

At  each  post,  the  fleets  were  divided  into  two  groups:  test  and  control. 
Vehicles  for  each  group  were  selected  based  on  age,  mileage,  and  utilization 
in  order  to  provide  (as  closely  as  possible)  balanced  groups  for  valid  post- 
program comparisons.  The  baseline  (control)  groups  were  monitored  with  the 
emissions  analyzers,  but  only  standard  routine  maintenance  was  performed.  The 
vehicles  in  the  test  groups  were  adjusted  for  lowest  HC/CO  levels,  and  main- 
tenance was  then  recommended  based  on  the  results  of  the  emissions  tests.  All 
emission  results  were  recorded,  along  with  fuel  consumption  data  and  the 
maintenance  action  taken. 


II.  TASK  I~EMIS SIGNS  EVALUATION 


A.  Test  Sites  and  Fleets 

The  three  military  installations  selected  for  the  field  study  were  Ft.  Sam 
Houston,  TX;  Ft.  Lewis,  WA;  and  Pine  Bluff,  AR.  One  of  the  installations  (Ft. 
Lewis,  WA)  had  tactical  vehicles  assigned;  therefore,  M151  and  M880  vehicles 
were  Included  in  the  program,  although  not  required  by  the  contract. 

A breakdown  of  vehicles  at  each  participating  installation  is  shown  in  Table  1. 
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TABLE  1.  NUMBER  OF  VEHICLES  UTILIZED 


BY  INSTAI,LATION 

Installation 

Sedan/Sta  Wgn 

Pickup /Van 

Tactical 

Ft.  Sam  Houston,  TX 

52 

76 

__ 

Ft.  Lewis,  AR 

20 

47 

84 

Pine  Bluff,  Vk 

14 

77 

— 

Additional  Information,  such  as  year,  make,  model,  etc.,  on  all  vehicles 
utilized  in  the  program  is  presented  in  subsequent  tables. 

B.  Test  Equipment — Analyzers 

Following  a program  (Contract  No.  DAAK02-73-C-0221)  in  which  ten  different 
exhaust  emissions  analyzers  were  field  tested  for  durability  and  performance 
quality,  seven  emission  analyzers  were  shipped  to  AFLRL  by  TARCOM  in  anti- 
cipation of  a continuing  program  to  evaluate  the  analyzer  as  a diagnostic 
tool.  Table  2 provides  information  on  the  seven  analyzers  utilized  in  this 
program.  Of  the  instruments,  six  were  placed  at  the  three  selected  sites,  and 
one  was  retained  at  AFLRL  for  calibration  of  the  other  units  if  necessary. 

Before  shipping  to  the  respective  test  sites,  each  Instrument  underwent  a 
thorough  checkout  and  calibration  procedure.  After  calibration,  all  units 
were  completely  tested,  cleaned,  and  packed  for  shipment.  The  calibration  of 
the  Instruments  were  then  checked  against  each  other  at  each  site  prior  to 
initial  use  and  also  prior  to  each  periodic  emission  check.  If  a discrepancy 
in  calibration  between  the  two  units  had  existed,  the  calibrated  analyzer 
retained  at  AFLRL  would  have  been  used  to  check  the  calibration  of  the  instru- 
ments "on  site."  After  initial  setup  and  calibration,  the  Instruments  were 
then  alternated  as  "prime  instrument"  for  each  of  the  periodic  checks  through- 
out the  program. 

C.  Vehicle  Adjustment  Procedure 
1.  Test  Vehicles 

For  each  of  the  periodic  checks,  the  test  vehicles  were  operated  until  the 
engine  was  up  to  normal  operating  temperature.  The  vehicle  was  then  driven  to 


TABLE  2.  EXHAUST  EMISSION  ANALYZER  DATA  AND  LOCATION  ASSIGNED 
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the  maintenance  shop  where  the  analyzers  were  located.  The  zero  adjustment 
was  set  for  both  HC  and  CO,  the  probe  was  then  placed  In  the  vehicle  exhaust 
pipe,  and  the  results  were  recorded.  Adjustments  of  the  carburetor  fuel 
meterln®  valves  were  then  made  to  lean  or  enrlchen  the  fuel  mixture  to  produce 
the  lowest  possible  HC/CO  level.  The  adjusted  results  were  then  recorded.  If 
adjustments  were  not  possible  due  to  misfiring,  etc.,  maintenance  recom- 
mendations were  given  to  the  maintenance  shop  superintendent.  These  recom- 
mendations generally  could  not  be  acted  upon  since  doing  so  would  have  Inter- 
rupted established  maintenance  procedures.  However,  failure  to  take  Immediate 
corrective  actions  (e.g..  Ignition  wiring  and/or  plug  replacement /repairs)  may 
well  have  contributed  to  a lack  of  significant  Improvement  In  fuel  economy. 


2.  Control  Vehicles 

The  control  vehicles  were  also  operated  to  bring  the  engine  to  normal  oper- 
ating temperature  prior  to  exhaust  sampling.  The  results  of  emission  levels 
were  recorded;  no  adjustments  were  made  nor  was  any  maintenance  recommended. 
These  vehicles  (and  the  test  group)  continued  to  be  subject  to  regular  sche- 
duled routine  maintenance  throughout  the  program. 


A typical  data  sheet  used  for  recording  exhaust  emission  levels  and  main- 
tenance data  Is  shown  as  Figure  1.  Figures  2 and  3 show  typical  commercial 
and  tactical  "test"  vehicles  being  adjusted  to  obtain  lowest  possible  HC/CO 
level. 

Tables  3a  through  7b  present  Information  on  Individual  vehicles  utilized  In 
the  program  by  Installation.  These  tables  Include  the  overall  averages  for 
fuel  economy  (mpg),  CO  (%) , and  HC  (ppm).  All  maintenance  performed  on  the 
vehicles  Is  also  Included  In  the  tables. 

D.  Test  Results 

Table  8 presents  12-month  averages  for  test  and  control  fleet  fuel  economy  and 
carbon  monoxide  and  hydrocarbon  emissions.  These  data  are  subclasslfled  by 
vehicle  type  for  each  of  the  three  Installations.  Differences  between  test 
and  control  means  are  expressed  as  percent  Increase  or  decrease  based  upon 
each  control  fleet  average.  In  addition,  overall  averages  for  sedans  and 
nontactlcal  trucks  as  well  as  for  tactical  vehicles  have  been  calculated  by 
combining  these  vehicle  classes  from  the  three  Installations.  It  Is  Im- 
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FIELD  EMISSIONS  DATA 


FIGURE  1.  TYPICAL  FIELD  EMISSIONS  DATA  SHEET 


TABLE  3a.  PINE  BLUFF  ARSENAL  CONTROL  VtHICLES 
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CB-t709  Truck  PU  1/2T  Chcv  1974  7.9  2.4  69  Imp.  6,000  mi.,  replaced  plugs  31  Jan  7(;  imp.  12.000  mi.,  replaced  plu(s,  pu.  27  Apr  78; 

replaced  camshaft,  valve  lifters  7 lul  78;  imp.  6.000  mi.  4 Aug  'K;  tune-up  S Nov  78. 

CB-8710  Truck  PU  I/2T  Chcv  1974  8.3  1.8  72  Replaced  dist.  cap  16  Mar  78;  insp.  6,000  mi.,  replaced  plugs,  pts.,  dement  21  Mar  78;  tune- 

ups  S and  9 May  78;  replaced  plugs  14  Jun  78;  insp.  12,000  mi.,  replaced  plugs  26  Jun  7g; 
replaced  fud  pump  14  Jul  78;  insp.  6,000  mi.,  replaced  plugs,  pts.  2 Nov  78. 
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OIS-WI70  Truck  4T  Dodge  1970  9.3  3.2  109  Insp.  semi-annual,  replaced  plugs,  pis.  Feb  TS;  corrected  rough  running  eng.  24  3ul  7t;  imp. 

annual,  replaced  plugs,  pis.,  cond.  21  Aug  7g;  corrected  rough  running  eng.  24  and  2S  Aug 
78;  corrected  hard  starting  eng.  30  Aug  78. 


TABLE  3b.  PINE  BLUFF  ARSENAL  TEST  VEHICLES 
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TABLE  4a.  FT.  SAM  HOUSTON  CONTROL  VEHICLES  (Cont’d) 
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TABLE  4b.  FT.  SAM  HOUSTON  TEST  VEHICLES  (Cont’d) 
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TAdLE  5b.  FT.  LEWIS  TEST  VEHICLES 

Adminntraii^e 
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TABLE  6a.  FT.  LEWIS  CONTROL  VEHICLES(M151) 
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TABLE  6b.  FT.  LEWIS  TEST  VEHICLES  {Ml 51) 
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mediately  apparent  that  test  fleet  exhaust  emissions  were  dramatically  reduced 
for  both  tiydrocarbons  and  carbon  monoxide.  The  single  exception  to  this 
reduction  Is  for  hydrocarbon  emissions  from  trucks  at  Ft.  Sam  Houston.  The 
lack  of  Improvement  Is  attributed  to  the  fact  that  average  hydrocarbon  emis- 
sions for  these  trucks  was  already  an  extremely  low  125  ppm  for  both  test  and 
control  fleets;  there  was  simply  little  room  for  Improvement.  The  remaining 
emissions  results  show  reductions  ranging  from  25  to  72  percent  of  the  base- 
line control  fleet  averages.  Indicating  obvious  potential  for  enormous  re- 
duction in  Army  fleet  exhaust  emissions.  With  the  exception  of  the  Ft.  Sam 
Houston  trucks,  all  exhaust  emissions  reductions  were  statistically  sig- 
nificant as  Is  discussed  in  Section  E.  Statistical  Analysis. 

Fuel  economy  comparislons  ranged  from  -6,3  percent  (control  fleet  better  than 
test)  to  +8.1  percent  (test  fleet  better  than  control).  None  of  these  fuel 
economy  comparisons  was  found  to  be  statistically  significant,  but  there  Is  an 
indication  of  potential  for  Improvement  when  Individual  vehicle  types  are 
cons Idered . 

Table  '••1  categorizes  fuel  economy  and  emissions  Improvement  by  vehicle  make  and 
model  for  sedans  and  pickup  trucks.  These  data  were  not  treated  statist- 
ically, but  they  serve  to  Illustrate  the  range  of  Increase  or  decrease  In  fuel 
economy  and  emissions  for  specific  vehicle  types.  For  the  most  part,  each 
installation  operated  several  of  each  vehicle  type.  As  a result,  utilization 
patterns,  climatic  conditions,  etc.  varied  considerably  during  this  program. 
For  this  reason,  no  make /model  advantages  should  be  generalized  from  these 
data,  but  the  potential  for  fuel  economy  Improvement  from  substandard  levels 
Is  Indicated.  Fuel  economy  data  (See  Table  8)  for  tactical  vehicles  do  not 
reflect  this  possibility.  These  vehicles  were  at  times  refueled  under  field 
conditions  where  metering  systems  were  not  available,  requiring  driver  esti- 
mates of  fuel  added. 

F,.  Statistical  Analysis 

Test  and  control  fleets  for  the  three  basic  classes  of  vehicles  (sedans, 
pickup  trucks,  and  tactical  vehicles)  were  compared  statistically  for  dif- 
ferences In  fuel  economy  (mpg),  HC  emissions  (ppm),  and  CO  emissions  (per- 
cent). The  cumulative  t-dlstributlon  was  used  for  test  vs  control  fleet 
comparison  of  each  vehicle  class  at  a given  Installation.  The  cumulative 
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TABLE  9.  BREAKDOWN  OF  FUEL  ECONOMY  AND  EMISSIONS  LEVELS 
IMPROVEMENT  BY  VEHICLE  MAKE  AND  YEAR  MODEL 


Year 

and  Make 

No.  of 
Vehicles 

Fuel  Economy, 

% Increase 

Emissions. 

CO 

% Decrease 

HC 

Sedans 

1971-72 

Ford 

14 

2.8 

60 

48 

1972 

AMC 

8 

12.6 

68 

34 

1973 

Chevrolet 

19 

1.0 

38 

-6 

1975 

Ford 

4 

-2.8 

80 

29 

1976 

Ford 

5 

17.0 

18 

-4 

1977 

AMC 

21 

-13.6 

85 

58 

1977 

Ford 

10 

5.4 

57 

47 

Pickup  Truck 

1972 

Chevrolet 

35 

6.0 

46 

17 

1974 

Chevrolet 

103 

6.0 

47 

17 

1976 

Dodge 

13 

3.0 

86 

44 

1977 

Dodge 

20 

-6.0 

74 

30 

F-dlstribution  (one-way  Analysis  of  Variance)  was  used  for  Installatlon-to- 
Instaliatlon  comparisons. 

Table  10  presents  test  vs.  control  fleet  comparisons  for  nontactlcal  vehicles 
at  the  three  sites.  The  cumulative  probability,  p«P{t£tp},  l.e.  the  proba- 
bility that  a calculated  t-ratlo  Is  significant  Is  given  for  p 0.90.  Other- 
wise the  term  ”NS"  (not  significant)  Is  entered.  As  can  be  seen.  In  only  one 
case  (Pine  Bluff  Arsenal)  was  there  a significant  change  In  fuel  economy 
between  test  and  control  fleets.  In  this  case,  pickup  trucks  showed  a 7.9- 
percent  Increase  for  the  test  fleet  over  the  control  fleet  (see  Table  8). 
Otherwise,  there  were  no  Identifiable  differences  In  fuel  economy  between  test 
and  control  fleets  at  any  site.  Virtually  all  exhaust  emission  comparisons 
were  found  to  be  statistically  significant,  with  test  fleets  showing  much 
lower  HC  and  CO  emissions  levels  than  control  fleets.  One  exception  mentioned 
previously  which  does  not  lend  Itself  to  statistical  analysis  Is  for  the  truck 
fleets  at  Ft.  Sam  Houston,  which  had  little  room  for  Improvement  In  hydro- 
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TABLE  10.  STATISTICAL  COMPARISONS  FOR  NONTACTICAL  VEHICLES 

(Test  vs  Control) 

Ja) 


Installation 

Fuel  Economy 

CO 

HC 

Sedans 

Ft . Lewis 

NS 

0.90 

NS 

Ft.  Sam  Houston 

NS 

0.995 

0.95 

Pine  Bluff  Arsenal 

NS 

0.90 

NS 

Trucks 

Ft.  Lewis 

NS 

0.999 

0.90 

Ft.  Sam  Houston 

NS 

0.999 

NS 

Pine  Bluff  Arsenal 

0.95 

0.999^  ^ 

NS 

All  nontactlcal: 

NS 

0.999 

(a)  t-statistic:  p « P{t<tp} 

(b)  602  reduction  In  CO  ~ 

(c)  33%  reduction  In  HC 


carbon  emissions.  This  value,  of  course.  Is  shovm  as  "not  significant."  When 
the  three  Installations  are  combined  for  all  nontactlcal  vehicles,  cumulative 
probabilities  of  0.999  for  HC  and  CO  emissions  result.  These  results  Imply 


that  the  respective  33-  and  60-percent  decrease  In  emissions  for  the  test 
fleets  compared  to  the  baseline  


control  fleets  Is  Indeed  a real 
and  general  effect.  As  would  be 
expected,  combining  fuel  economy 
data  for  all  three  Installations 
resulted  In  no  significant 
effects. 


TABLE  11.  STATISTICAL  COMPARISONS  FOR 
TACTICAL  VEHICLES  AT  FT.  LEWIS,  WA 
(Test  vs  Control) 


Fuel  Economy 


M151 

NS 

0.99 

M880 

NS 

(a) 

t-statlstlc: 

p-P{t<tp} 

(b) 

33% 

reduction 

In  uu 

(c) 

35% 

reduction 

In  HC 

(d) 

51% 

reduct Ion 

In  CO 

(e) 

25% 

reduction 

In  HC 

Table  11  presents  statistical  (a)  t-statlstlc:  p*P{t<tp} 

comparisons  for  the  tactical  35^  HC 

vehicles  (M151  and  M880)  at  Ft.  (d)  51%  reduction  In  CO 

Lewis.  WA.  A.  .rtth  the  nontact-  <*>  reduction  In  HC 

leal  fleets,  no  significant  changes  In  fuel  economy  were  noted.  Strong 
effects  for  M151  emissions  were  Indicated  and  for  the  M880  a large  reduction 
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In  carbon  monoxide  (51Z)  was  significant  whereas  the  25-percent  attenuation  in 
hydrocarbon  emissions  was  found  not  to  be  statistically  significant.  This 
lack  of  statistical  significance  is  likely  due  to  the  limited  availability  of 
the  vehicles  for  emission  checks  throughout  the  program. 

Installatlon-to-lnstallatlon  comparlsions  were  made  by  Analysis  of  Variance 
techniques  only  for  nontactlcal  vehicles  since  tactical  vehicles  were  used 
only  at  Ft.  Lewis.  These  analyses  compared  test  fleets  to  one  another  among 
the  three  installations,  and  likewise  compared  control  fleets.  For  sedans,  no 
significant  differences  were  found  in  either  fuel  economy  or  HC  emissions. 
Ft.  Sam  Houston  and  Ft.  Lewis  vehicles  showed  roughly  the  same  characteristics 
in  carbon  monoxide  emissions  attentuation,  whereas  Pine  Bluff  Arsenal  showed  a 
statistically  significant  difference  in  emissions  properties.  Truck  fuel 
economy  was  found  to  vary  significantly  from  Installatlon-to-lnstallatlon, 
trlth  Ft.  Lewis  having  best  fuel  economy  followed  by  Ft.  Sam  Houston  and  Pine 
Bluff  Arsenal.  This  ranking  may  well  account  for  the  previously  mentioned 
fact  that  fuel  economy  improvement  at  Pine  Bluff  was  significant  since  this 
Installation  had  the  most  room  for  improvement.  Truck  exhaust  emissions 
variation  between  installations  was  not  statistically  significant. 

These  similarities  and  differences  between  individual  vehicle  classes  at  the 
three  Installations  serve  to  further  support  the  general  observation  of  dra- 
matically reduced  exhaust  emissions  for  test  fleets  when  compared  to  control 
fleets  whose  engines  were  only  tuned  during  normal  scheduled  maintenance. 
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III.  CONCLUSIONS 


Specific  conclusions  derived  from  this  program  were: 

• HC/CO  exhaust  emissions  can  be  significantly  reduced  and  lower  levels  of 
emissions  maintained  through  regular  use  of  e:diaust  emission  analyzers. 

• Significant  Increases  In  fuel  economy  may  be  achievable  through  periodic 
use  of  exhaust  emission  analyzers  If  maintenance  recommendations  as 
Indicated  through  diagnostic  analysis  are  acted  upon. 

|i 

• Improvement  in  maintenance  posture  is  difficult.  If  not  Impossible,  to  | 

predict  due  to  discrepancies  in  record  keeping  and/or  inflexibility  in  I 

maintenance  scheduling/procedures.  | 

I 

1 j 


r 


f 
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IV.  RECOMMENDATIONS 

As  a result  of  this  program,  the  following  recommendations  are  deemed  ap- 
propriate: 

• Exhaust  emission  analyzers  should  be  utilized  at  all  TMP  maintenance 
activities  as  diagnostic  tools  during  regular  scheduled  maintenance  to 
adjust  vehicle  engines  for  the  lowest  possible  emission  levels. 

• TM  38-750  specifies  maintenance  activities  as  follows: 

Inspection  - Annually  or  12,000  miles 
Inspection  - Semiannually  or  6,000  miles 
Lubrication  - Every  3 months  or  4,000  miles 
The  exhaust  emission  check  should  be  Incorporated  Into  each  of  the  above 
maintenance  requirements. 

• This  program  only  addressed  the  potentiality  of  exhaust  emission  re- 
ductions through  the  use  of  commercial  exhaust  emission  analyzers.  These 
exhaust  analyzers  only  measure  tailpipe  emissions  In  the  Idle  mode.  As 
shown  In  "Update  of  State  Regulations  Summary"  of  this  report  (see  Sec- 
tion V),  the  state  and  Federal  Standards  for  vehicle  emissions  are  mea- 

- sured  In  grams  per  mile.  An  emission  evaluation  should  be  conducted 
where  Army  vehicles  are  subjected  to  evaluations  on  a chassis  dynomoroeter 
and  also  with  exhaust  emission  analyzers  to  determine  If  the  reduced 
emissions  obtained  In  this  program  correlate  with  the  state  and  Federal 
requirements. 
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V.  TASK  II— STATE  REGULATIONS  SUMMARY 


f 


I 


In  March  1979,  a total  of  105  copies  of  the  updated  "State  Regulations  Sum- 
mary" was  forwarded  to  TARCCM  for  subsequent  distribution  to  FMT's  and  ap- 
propriate activities  where  the  basic  manual  Is  maintained.  However,  the 
following  Is  presented  to  familiarize  the  reader  with  the  State  Regulations 
Summary  portion  of  the  work  performed  under  this  contract. 


A.  Background 

During  FY1976,  AFLRL  engineering  staff  accomplished  the  Initial  phases  of  a 
program  Intended  to  provide  U.S.  Army  technical  personnel  with  current  summary 
Information  on  state  and  municipal  vehicle  exhaust  emissions  regulations, 
noise  regulations,  and  Inspection  and  Maintenance  programs.  Specific  actions 
during  this  time  Included: 


e Identification  of  key  authorities  within  each  state  plus  principal 
municipal  areas. 


e 


Personal  contact  with  these  authorities  to  detail  Army  needs  and 
actions. 

I 


e Securing  complete  state  and  municipal  statutues  applicable  to  this 
effort. 

e Interpretation  and  condensation  of  such  statutues. 


e Compilation  of  these  data  In  standardized  format. 

e Data  storage  In  a computer  network  assesslble  by  TARCOM  and  (with 
TARCOM  concurrence)  other  Interested  Army  agencies. 

e Coordination  of  Individual  summaries  with  appropriate  authorities. 

e Publication  of  finalized  data  and  Interpretations  In  an  Internal 
A’-my  document:  "State  Regulations  Summary.  Mobile  Ground  Sour- 

ces : Emlsslons-Inspectlon-Malntenance . " 
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B.  Ob.1  ect  Ive 

The  fundamental  objective  of  this  Task  was  to  continually  update  the  summary 
manual  via  the  existing  data  retrleval-llalson  loop  as  Illustrated  In  Figure 

4. 

C.  Approach 

SwRI  staff  members  previously  engaged  In  the  Initial  manual  development  work 
continued  this  function  under  this  operating  contract  via  already  well- 
established  Information  lines.  States  listed  In  Table  12  (page  taken  from 
existing  **State  Regulations  Summary.  Mobile  Ground  Sources;  Emissions -Main- 
tenance-Inspection” manual)  were  contacted,  their  emissions  regulations  re- 
viewed, manual  data  upgraded,  and  any  "new"  state  policies  defined.  All 
Information  was  then  Incorporated  In  the  updated  package.  In  this  update, 
there  were  53  state  or  territorial  changes,  52  administrative  changes  (e.g., 
personnel  replacement),  and  20  regulatory  changes.  Additional  examples  of 
material  Included  In  the  manual  are  presented  In  the  appendix. 
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Federal  Clean  Air 
Requirements,  Policies, 
and  Trends 


Statutes  S Regulatory  Policy 
Inspection  § Enforcement 
Procedures 


Vehicle  Types,  Quantities, 
^ Activities 


'Detailed  Compliance^ 
Action  Instructions 


Field  Units 
(FMT) 


Reserve  Units  I 


Guard  Units 


FIGURE  A.  INFORMATION  AND  ACTION  FLOW 
FOR  STATE  EMISSION  REGULATIONS 


TABLE  12.  STATE  INSPECTION  AND  REGULATIONS  SUMMARY 


< 

a.* 

uj 


STATES  OR 
TERRITORIES 


IV 

Alabaaa 

X 

X 

X 

X 

X 

Alaska 

X 

X 

X 

IX 

Aaerican  Saaoa 

IX 

Ar i zona 

X 

X 

X 

X 

X 

X 

X 

VI 

Arkansas 

X 

X 

X 

X 

IX 

California 

X 

X 

X 

X 

X 

X 

X 

V 

Chicago 

X 

X 

X 

X 

X 

X 

X 

V 

Cincinnati 

X 

X 

X 

X 

VIll 

Colorado 

X 

X 

X 

X 

I 

Connecticut 

X 

X 

X 

X 

X 

III 

Delaware 

III 

District  of  Coluabia 

X 

X 

X 

IV 

Florida 

X 

X 

X 

X 

IV 

Georgia 

X 

X 

X 

• 

IX 

Guan 

IX 

Hawaii 

X 

X 

X 

X 

X 

X 

X 

Idaho 

X 

X 

X 

X 

V 

Illinois 

X 

X 

X 

X 

X 

V 

Indiana 

X 

X 

VII 

Iowa 

X 

X 

X 

X 

VII 

Kansas 

X 

X 

VII 

Kansas  City 

X 

X 

X 

IV 

Kentucky 

X 

X 

VI 

Louisiana 

X 

I 

Maine 

X 

III 

Maryland 

X 

X 

X 

X 

X 

I 

Massachusetts 

X 

X 

X 

X 

X 

V 

Michigan 

V 

Minnesota 

X 

X 

X 

X 

IV 

Mississippi 

VII 

Missouri 

X 

X 

X 

VIII 

Montana 

X 

X 

X 

VII 

Nebraska 

X 

X 

X 

X 

IX 

Nevada 

X 

X 

X 

X 

X 

I 

New  Hanpshire 

X 

X 

X 

X 

II 

New  Jersey 

X 

X 

X 

X 

X 

X 

VI 

New  Mexico 

X 

II 

New  York 

X 

X 

X 

X 

X 

IV 

North  Carolina 

X 

X 

X 

VIII 

North  Dakota 

X 

X 

X 

V 

Ohio 

X 

X 

X 

VI 

Oklahoaa 

X 

X 

Oregon 

X 

X 

X 

X 

X 

X 

X 

X 

III 

Pennsylvania 

X 

X 

X 

II 

Puerto  Rico 

X 

X 

X 

I 

Rhode  Island 

IV 

South  Carolina 

VIII 

South  Dakota 

X 

X 

X 

IV 

Tennessee 

VI 

Texas 

X 

X 

X 

X 

VIII 

Utah 

X 

X 

X 

I 

Veraont 

X 

X 

X 

X 

III 

Virginia 

X 

X 

X 

X 

X 

• * 

*• 

X 

II 

Virgin  Islands 

X 

Washington 

X 

X 

X 

X 

X 

X 

III 

Nest  Virginia 

X 

X 

V 

Wisconsin 

X 

X 

X 

X 

X 

VIII 

Nyoaing 

X 

G • Gasoline;  D • Diesel;  0 • Other 

'Georgia  prohibits  county  or  aunlcipal  emssions  regulations. 

"Virginia  peraits  motoroyol*  noise  regulatlont  by  county,  city,  or  town. 
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ACTIVE  COUNTY  OR 
MUNICIPAL  PROGRAMS 


FEDEHAL  STANUaHUS  FOR  NEV  VEHICLE  EMISSIONS 


LIGHT 

DUTY  GASOLINE  « 

DIESEL  VEHICLES 

EMISSIONS 

1977-1979 

1980 

1981 

HC«  G/MILE 

1.5 

0.41 

0.41 

C0»  G/MILE 

15.0 

7.0 

3.4 

NOX«  G/MILE 

2.0 

2.0 

1.0 

EVAP.,  G/TEST  2.0  2.0 

LIGHT  DUTY  GASOLINE  * DIESEL  TRUCKS 


EM1SSI0^S 
HC»  G/MILE 
C0«  G/MlLE 
NOX«  G/MILE 
EUAP.,  G/TEST 


GASOLINE  AND  DIESEL 
19  77-1978  1979 


2.0 
20.0 
3.  1 
2.0 


1.7 
18.0 
2.  3 
2.0 


HEAVY  DUTY  GASOLINE  « DIESEL  ENGINES 


EMISSION  197A-1978 

CO^  G/bHP-HR  AO 

HC-NOX,  G/BHP-HR  16 

OPACITY  (DIESEL  ONLY>«  X 

LUG  15 

ACCELERATION  20 

PEAK  SO 


19  79  AND  LATER 
25 
10 

15 

20 

30 


FEOICRAL  STANUARDS--2 


MOTOHCYCLES 


YEAR 


ENGINE 

DISPLACEMENT 


EMISSIONS/  G/KM* 


1978-1979  LESS  THAN  170  CC 


170  CC  -750  CC 


5-1 A 


ABOVE  750  CC 


1980 


LESS  THAN  5 LESS  THAN  12 


« 5 G/KM  IS  EQUIVALENT  TO  8 G/MI. 


NOTEt  LIGHT  DUTY  TRUCK  IS  8500  LBS  OR  LESS 

HEAVY  DUTY  TRUCK  IS  HEAVIER  THAN  8500  LBS. 
30SEPT77 


FEDERAL  NOISE  REGULATIONS 

AT  THE  PRESENT  TIME«  THEFE  ARE  NO  FEDERAL  VEHICLE  NOISE  REGULATIONS 
WHICH  APPLY  TO  THE  UNITED  STATES  ARMY.  THE  NOISE  CONTROL  ACT  OF  1972 
AUTHOR17.es  ESTABLISHMENT  OF  FEDERAL  NOISE  STANDARDS  AND  DIRECTS  ALL 
FEDERAL  AGENCIES  TO  CARRY  OUT  PROGRAMS  TO  PERMIT  COMPLIANCE.  IT  IS 
ANTICIPATED  THAT  - IF  FEDERAL  NOISE  REGULATIONS  ARE  EVER  MADE  LAV  - 
THEY  WILL  BE  SIMILAR  IN  NATURE  TO  THE  EPA  INTERSTATE  COMMERCE  CARRIER 
STANDARDS  FOR  HIGHWAYS  SUMMARI7ED  BELOWl 

MAXIMUM  PERMISSIBLE  SOUND  LEVEL  READINGS^  DB(A> 


HIGHWAY  OPERATIONS  TEST 


SOFT 

SITE 

HARD 

SITE 

MIKE- TO 
MIN. FT 

-TARGET 

MAX. FT 

35  MI/HR 
OH  LESS 

ABOVE 

35  MI /HR 

35  MI /HR 

OH  LESS 

ABOVE 

35  MI/HR 

35 

39 

89 

93 

91 

95 

39 

43 

88 

92 

90 

94 

43 

48 

87 

91 

89 

93 

48 

58 

86 

90 

88 

92 

58 

70 

85 

89 

87 

91 

70 

83 

84 

88 

86 

90 

stationary  TESTS 

SOFT  SITE 

HARD  SITE 

3b 

39 

89 

91 

39 

43 

88 

90 

43 

48 

87 

89 

48 

58 

86 

88 

58 

70 

85 

87 

70 

83 

84 

86 

1- THE  SPEEDS  SHOWN  HEFER  TO  MEASUREMENTS  TAKEN  AT  SITES  HAVING 
SPEED  LIMITS  AS  INDICATED.  THESE  SPEED  LIMITS  DO  NOT  NECESSARILY 
HAVE  TO  BE  POSTED 

2- THIS  TABLE  IS  BASED  ON  MOTOR  CARRIER  NOISE  EMISSION  REOIIIHEMENTS 
SPECIFIED  IN  40  CFR  202.20  AND  40  CFR  202.21 
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IN  ADDITION^  THE  ERA  STANDARDS  FOR  NEW  MEDIUM  AND  NEW  HEAVY  DUTY 
TRUCKS  COVER  IO#000  LB  6UVR — EITHER  CLASS)  AHEt 


EFFECTIVE  DATE 
1 JAN  78 
I JAN  82 
1 JAN  85 


LEVEL#  DbCA) 
83 
80 

(RESERVED) 


PROPOSED  NOISE  EMISSION  STANDARDS  FOR  MOTORCYCLESt 
STREET  MOTORCYCLES 

I JAN  80  83 

1 JAN  82  80 

1 JAN  8 5 78 

MOPED-TYPE  STREET  MOTORCYCLESt 


1 JAN  80  70 

OFF-ROAD  MOTORCYCLES#  ENGINES 
170  CC  AND  BELOW: 


1 JAN  80  83 

1 JAN  82  80 

\ JAN  85  78 

OFF-ROAD  MOTORCYCLES#  ENGINES 
LARGER  THAN  170  CCt 

I JAN  80  86 

1 JAN  83  82 

22 JAN 79 


REFERENCEt  I.  TITLE  AO#  CODE  OF  FEDERAL  REGULATIONS  CHAPTER  I#  PAHT 
202#  39  FR  38208#  OCTOBER  29#  1974 

2.  PL  92-574;  ENACTED  BY  CONGRESS  OCTOBER  18#  1972; 
SIGNED  BY  THE  PRESIDENT  OCTOBER  27#  1972 

3.  TITLE  49#  CODE  OF  FEDERAL  REGULATIONS  CHAPTER  II# 

PART  325#  40  FR  42437#  SEPTEMBER  12#  1975 

3MAY76 
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U AGENCIES 

A.  EPA  REGION  IX 
13AUG75 

REGIONAL  ADMINISTRATOR! 

PAUL  DEFALCO«  JR.;  (415)  556-2320;  100  CALIFORNIA  ST.« 

SAN  FRANCISCO#  CA.  94111. 

13AUG75 

fi.  STATE 

BUREAU  OF  VEHICLE  EMISSIONS  INSPECTION#  CHIEF!  R.  FRED 
lACOBELLl;  <602)  255-1167#  600  N.  40TH  ST.#  PHOENIX# 

AZ  85008 
29 DEC 78 

C.  COUNTY  OR  DISTRICT 

2.  SOURCE 

ARIZONA  RULES  AND  REGULATIONS  FOR  POLLUTION  CONTROL#  REGULATION 
R9-3-1000#  AND  AIR  POLLUTION  CONTROL  LAV#  TITLE  36#  CHAPTER  14. 
13 AUG 7 5 

3.  VISIBLE  EMISSIONS 

A.  GASOLINE  POWERED 

VISIBLE#  10- SECOND  MAXIMUM. 

13AUG75 

B.  DIESEL  POWERED 


AR1Z0NA--2 


4 STROKE-  1975  « NEVER 
6000  OR  LESS«  MORE  THAN 
4 CYLINDERS 

4 STROKE-  1975  4 NEVER 
GREATER  THAN  6000«  ALL 

4 STROKE-  1972-1974#  ALL« 
4 CYLINDERS  OR  LESS 

4 STROKE-  1972-1974«  ALL« 
MORE  THAN  4 CYLINDERS 

4 STROKE-  1968- 197 1 « ALL« 
4 CYLINDERS  OR  LESS 

4 STROKE-  1968- 197 1 « ALL« 
MORE  THAN  4 CYLINDERS 

4 STROKE-  1967  A OLDER» 
ALL#  4 CYL.  OR  LESS 


MORE  THAN  4 CYLINDERS 

(MEASURED  AS  PROPANE  EQUIVALENT  GAS> 
2 STROKE-  ALL  23000  8.0 


100 

0.9 

120 

1.0 

250 

3.3 

300 

2.5 

300 

3.0 

400 

7.0 

380 

3.0 

380 

3.5 

450 

7.2 

300 

2.5 

300 

3.0 

400 

7.0 

450 

3.75 

450 

4.25 

850 

8.0 

380 

3.0 

380 

3.  5 

750 

8.0 

1000 

5.0 

1000 

6.0 

2000 

9.5 

700 

4.25 

700 

5.25 

1500 

9.5 

18000  6.0 


* LOV  CRUISE  STANDARD  WILL  BE  SUBSTITUTED  FOR  HIGH  CRUISE 
STANDARD  AND  LOV  CRUISE  VILL  BE  ELIMINATED  IF  THE  VEHICLE 
VEI6HS  LESS  THAN  2000  POUNDS  CURB  VEIGHT. 

ARIZONA  VEHICLE- IN-USE  INSPECTION  TESTi  AVERAGE  HC  AND  CO 
TAKEN  AT  50  MPH#  30  MPH#  AND  IDLE  (CHASSIS  DYNAMOMETER  USED) 

1. ENGINE  AT  NORMAL  OPERATING  CONDITIONS  AND  LEVEL. 

2. IDLE  MODE  VI TH  TRANSMISSION  IN  GEAR#  CLUTCH  DISENGAGED 
VITH  STANDARD  TRANSMISSIONS. 

3. VEHICLES  VITH  TRANSMISSIONS  SHALL  BE  TESTED! 

A.  ALL  TEST  CONDITIONS  RUN  VITH  TRANSMISSION  IN  DRIVE 

B.  IDLE  MODE  RUN  VITH  TRANSMISSION  IN  DRIVE  VHEELS  BRAKED. 
PENALTIES!  LICENSE  PLATES  VITHELD  UNTIL  VEHICLE  PASSES 

INSPECTION#  EFFECTIVE  OAN.  1^  1977 

29  DEC  78 

B.  DIESEL  POVERED 

C.  OTHER 

5.  MAINTENANCE 

THIRTY  DAY  GRACE  PERIOD  FOR  CORRECTION  OF  DEFECTS  OBSERVED  DURING 
INSPECTION. 

29 DEC 78 
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6.  EXEHPTIONS 

A.  COLD  ENGINE  START-UP  EMISSIONS. 

B.  OFF-HIGHVAY  DIESEL-POWERED  VEHICLES 

C.  FLEET  OPERATORS  IF  PERFORMING  OWN  INSPECTIONS  (IDLE  ONLY) 

D.  VEHICLES  OVER  13  YEARS  OLD 

! 29DEC78 

7.  VEHICLE  NOISE 

A.  MUFFLERS  IN  GOOD  WORKING  CONDITION  AT  ALL  TIMES 
> B.  NO  CUTOUTS*  BYPASSES*  ETC. 

C.  BOATSt  86  DB/SO  FT)  NO  EXCESSIVE  OR  UNUSUAL  NOISES 

D.  EXCEPTIONS!  SANCTIONED  COMPETITIONS  OR  TIME  TRIALS 
1 3AUG75 

8.  REMARKS 

MANDATORY  INSPECTION  JAN.  I*  1976)  MANDATORY  COMPLIANCE 

JAN.  1*  1977  (APPLIES  TO  COUNTIES  WITH  MORE  THAN  350*000  POPULATION) 

THIS  INCLUDES  ONLY  MARI COPA-PHOENIX  AND  PIMA-TUCSON  COUNTIES 

13AU67S 


9.  DATE  OF  LAST  REVISION) 
29 DEC 78 


CALIFORNIA 


1.  AGENCIKS 

A.  EPA  REGION  IX 
2SEPT75 

REGIONAL  ADMINISTKATOHt 

PAUL  UEFALCO«  .)R.;  (015)  556-2320;  215  FREMONT> 

SAN  FRANCISCO/  CA  90105 
17dAN79 

U.  STATE  \ 

I 

CALIFORNIA  AIR  RESOURCES  BOARD/  CHAIRMAN:  THOMAS  C.  AUSTIN/*  i 

(916)  322-5800;  1709  IITH  ST./  SACRAMENTO/  CA  95810  ^ 

17 JAN 79  I 

C.  COUNTY  OR  DISTRICT 

2.  SOURCE 

CALIFORNIA  administrative  CODE/  TITLE  13/  MOTOR  VEHICLES/  j 

CHAPTER  3:  AUTOMOTIVE  EXHAUST  EMISSION  AND  DIESEL  EMISSION  ! 

STANDARDS;  DIVISION  12/  CHAPTER  5/  ARTICLE  2/  SECTIONS  27150 
AND  CHAPTER  1/  SECTIONS  20007. 

I7dAN79  ! 

3.  VISIBLE  EMISSIONS 

A.  (iASOLINE  POWERED 

1.  JAN.  1/  1971  OR  PRIOR  VEHICLES/  LESS  THAN  0000  FT:  NO.  2 
RINGELMANN  or  00»  OPACITY/  tO-SECONDS  MAXIMUM 

2.  JAN.  1/  1971  OR  AFTER  VEHICLES/  LESS  THAN  0000  FT:  NO.  I 
RINGELMANN  OR  20X  OPACITY/  lO-SECONDS  MAXIMUM 

2SEPT75  i 

B.  DIESEL  POWERED  j 

I i 

1.  JAN.  1/  1971  OR  PRIOR  VEHICLES/  LESS  THAN  0000  FT:  NO.  2 
RINGELMANN  OR  OOX  OPACITY/  lO-SECONDS  MAXIMUM 

2.  JAN.  1/  1971  OR  AFTER  VEHICLES/  LESS  THAN  4000  FT:  NO.  1 
RINGELMANN  OR  20X  OPACITY/  lO-SECONDS  MAXIMUM 

2SEPT75  ! 

I 

C.  OTHER 

1 

I '• 

EVAPORATIVE  EMISSIONS  OF  HYDROCARBONS:  j 

1.  LIGHT-DUTY  VEHICLES  1970  TO  1972:  6 QMS/TEST  BY  CARBON  TRAP 

TEST  PROCEDURE.  | 

2.  LIGHT-DUTY  VEHICLES  1972  TO  1977:  2 GMS/TEST  BY  CARBON  TRAP  | 

TEST  PROCEDURE. 

3.  LIGHT-DUTY  VE'^ICLES  1979:  6 GMS/TEST  BY  THE  SEALED  HOUSING  I 

FOR  EVAPORATIVE  DETERMINATIONS  TEST  PROCEDURE.  ! 

4.  ALL  MODEL  VEHICLES  1980:  2 6MS/  TEST  BY  THE  SEALED  HOUSING  i 

FOR  evaporative  DETERMINATIONS  TEST  PROCEDURE.  1 ] 
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5.  HEAVY-DUTY  GASOLINE-POWERED  VEHICLESi  2 GMS/TEST  BY 
ENGINEERING  EVALUATION. 

6.  AUXILIARY  FUEL  TANKS  I97AI  NO  DEGRADATION  IN  EMISSIONS  CONTROL 
27SEPT77 

4.  EMISSION  INSPECTION  STANDARDS 
A.  GASOLINE  POWERED 


PASSENGER  CARS 

AND  LIGHT-DUTY 

TRUCKS 

YEAR 

COLD  START 
TEST 

HYDROCARBONS 

CARBON 

MONOXIDE 

OXIDES  OF 
NITROGEN 

PRIOR  TO 
CONTROLS 

7-MODE 

7-MODE 

CVS-75 

850  PPM 

1 1 GM/MI 

8.8  GM/Ml 

3.4X 

80  GM/MI 

87  GM/MI 

1000  PPM 

4 GM/Ml 

3.6  GM/Ml 

1966- 

19  67 

7-MODE 

275  PPM 

1.5  X 

NO  STD 

1966- 

1969 

7-MODE 
50-100  CID 
101-140  CID 
OVER- 140  CID 

410  PPM 

350  PPM 

275  PPM 

2.3  X 

2.0  X 

1 . 5 X 

NO  STD 

NO  STD 

NO  STD 

1970 

7-MODE 

2.2  GM/Ml 

23  GM/Ml 

NO  STD 

1971 

7-MODE 

2.2  GM/MI 

23  GM/MI 

4 GM/Ml 

1972 

7-MODE 

CVS-72 

1.5  GM/Ml 

3.2  GM/Ml 

23  GM/Ml 

39  GM/Ml 

3 QM/Ml 
*3.2  GM/Ml 

1973 

CVS- 72 

3.2  GM/MI 

39  GM/MI 

3 GM/MI 

1974 

CVS-72 

3.2  GM/Ml 

39  GM/MI 

2 GM/Ml 

PASSENGER  CARS  AND  LIGHT-DUTY  TRUCKS  HAVE 
THROUGH  1974. 

THE  SAME  STANDARDS 

1975 

PC^ 

LDT+ 

CVS-75 

CVS-75 

0.9  GM/MI 
2.0  GM/MI 

9 GM/MI 

20  GM/Ml 

2 GM/Ml 

2 GM/Ml 

1976 

PC 

LDT 

CVS-75 

CVS-75 

0.9  GM/Ml 
0.9  GM/Ml 

9 GM/Ml 

17  GM/Ml 

2 GM/MI 

2 GM/Ml 

1977 

PC 

LDT 

CVS-75 

CVS-75 

0.41  GM/Ml 
0.9  GM/MI 

9.0  GM/Ml 

1 7 GM/Ml 

1.5  GM/MI 
2 GM/MI 

1978 

PC 

LDT 

CVS-75 

CVS-75 

0.41  GM/MI 
0.9  GM/Ml 

9 GM/MI 

17  GM/Ml 

1.5  GM/Ml 
2 GM/Ml 

1979 

PC 

LDT 

CVS-75 

CVS-75 

0.41  GM/Ml 
0.5  GM/Ml 

9 GM/Ml 

9 GM/Ml 

1.5  GM/MI 
2 GM/MI 

48 


CALIFORNIA — 3 


NON-METHANE 

HYbROCARBONS 


1980 

PC 

CVS-75 

0.39 

6M/M1 

9.0 

GM/MI 

1.0 

GM/MI 

LDT 

CVS-75 

0.50 

GM/MI 

9.0 

GM/MI 

2.0 

GM/MI 

1981 

PC 

CVS-75 

0.41 

GM/MI 

3.4 

GM/MI 

1.0 

GM/MI 

LDT 

CVS-75 

0. 50 

GM/Ml 

9.0 

GM/MI 

1.5 

GM/MI 

1982 

PC 

CVS-75 

0.39 

GM/MI 

7.0 

GM/MI 

0.4 

GM/MI 

LDT 

CVS-75 

0.50 

GM/MI 

9.0 

GM/MI 

1.5 

GM/MI 

1983« 

PC 

CVS-75 

0.39 

GM/MI 

7.0 

GM/MI 

0.  4 

GM/MI 

LATER 

LDT 

CVS-75 

0.50 

GM/MI 

9.0 

GM/MI 

1.0 

GM/MI 

GM/MI-GRAHS  PER  MILE 

7-MODE-IS  A 137  SECOND  DRIVING  CYCLE  TEST. 

CVS-72»1S  A CONSTANT  VOLUME  SAMPLE  COLD  START  TEST. 

CVS-75-IS  A CONSTANT  VOLUME  SAMPLE  TEST  WHICH  INCLUDES  COLD  AND 
HOT  STARTS. 

*»HOT  7-MODE 

♦ «PC-PASSENGER  CARS;  LDT-LIGHT  DUTY  TRUCKS  (UP  TO  6000  LbS.  ) 

1 7 JAN 79 

HIGHWAY  AND  MANDATORY  INSPECTION  EMISSION  STANDARDS 


I 


HIGHWAY  EXHAUST  EMISSION:  LIGHT-DUTY  VEHICLES.  THE  EXHAUST 
EMISSION  STANDARDS  BELOW  ARE  THE  MAXIMUM  ALLOWABLE.  THE 
INSPECTION  SHALL  CONSIST  OF  EMISSION  MEASUREMENT  FROM  A HOT 
IDLING  ENGINE  WITH  THE  TRANSMISSION  SET  IN  NEUTRAL. 


HYDROCARBONS 

VEHICLE 

NO. 

OF 

PPM 

HEXANE 

CARBON  MONOXIDE 

MODEL-YEAR 

CYLINDERS 

BY 

VOLUME* 

PERCENT  BY 

VOLltME* 

1955-1965 

4 

OR 

LESS 

1900 

8.0 

5 

OR 

MORE 

1200 

8.0 

1966-1967 

4 

OR 

LESS 

1900 

03 

• 

o 

AI# 

OTHERS* 

AI# 

OTHERS* 

5 

OR 

MORE 

400 

500 

5.5 

7.0 

1968-1970 

4 

OR 

LESS 

500 

650 

5.5 

7.0 

5 

OR 

MOKE 

400 

500 

5.  5 

7.0 

19714LATER 

4 

OR 

LESS 

450 

600 

3.5 

5.0 

5 

OR 

MORE 

250 

350 

3.0 

4.0 

♦ AS  MEASURED 

BY  A 

NONDISPERSI VE 

INFRARED  INSTRUMENT. 

# AIR  INJECTION 

EMISSION 

CONTROL 

SYSTEM. 

* OTHER  REFERS  TO  VEHICLES  NOT  EQUIPPED  WITH  AIR  INJECTION 
SYSTEMS. 
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MEDIUM-DUTY  VEHICLES  8500  LBS  OR  LESS 


COLD  START 
TEST 


CARBON  OXIDES  OF 

HYDROCARBON  MONOXIDE  NITROGEN 


YEAR  TEST  HYDROCARBON  MONOX 

1969-77  SEE  HEAVY-DUTY  STANDARDS  FOR  1969-1977 


GAS.  « 
DIESEL 

CVS-75 

<0.90 

GM/MI > 

<17 

GM/MI ) 

<2.3 

GM/MI  ) 

GAS.  6 
DIESEL 

CVS-75 

<0.90 

GM/MI > 

<17 

GM/MI ) 

<2.3 

GM/MI  > 

GAS.A 

DIESEL 

CVS-75 

<0.90 

GM/MI ) 

< 1 7 

GM/MI ) 

<2.3 

GM/MI ) 

- 

GAS . A 
DIESEL 

CVS-75 

<0.  60 

GM/MI > 

<9 

GM/MI > 

<2.0 

GM/MI  > 

GAS.  A 
DIESEL 

CVS-75 

<0.  60 

GM/MI > 

<9 

GM/MI > 

<2.0 

GM/MI > 

GAS.  A 

CVS-75 

<0.  60 

GM/MI ) 

<9 

GM/MI > 

<1.5 

GM/MI ) 

LATER  DIESEL 
1 7 JAN 79 


B.  DIESEL  POWERED 


HEAVY-DUTY 

GASOLINE 

AND  DIESEL  VEHICLES 

OVER  6000 

LBS.  GVW 

CARBON 

OXIDES  OF 

YEAR 

STANDARD 

HYDROCARBONS 

MONOXIDE 

NITROGEN 

1969-1971 

GASOLINE 

275  PPM 

1.5k 

NO  STD 

19  72 

GASOLINE 

180  PPM 

l.OX 

NO  STD 

1973-197A 

GASOLINE 
A DIESEL 

HC  * NOX  > 16 
40  6M/BHP  HR 

GM/BHP  hr; 

CO  » 

1975-1976 

GASOLINE 
A DIESEL 

HC  > NOX  « 10 
30  GM/BHP  HH 

GM/BHP  hr; 

CO  ■ 

1977 

GASOLINE 
A DIESEL 

HC  ♦ NOX  ■ 5 
25  GM/BHP  HR 

GM/BHP  hr; 

CO  > 

1978 

GASOLINE 
A DIESEL 

HC  * NOX  - 5 
25  GM/BHP  HR 

GM/BHP  hr; 

CO  - 

1979 

GASOLINE 
A DIESEL 

HC  ♦ NOX  > 5 
25  GM/BHP  HR 

GM/BHP  hr; 

CO  - 

1980-1982 

GASOLINE 
A DIESEL 

HC  ♦ NOX  - 5 
25  GM/BHP  HR 

GM/BHP  hr; 

CO  > 

CALIFORNIA- -5 


1983&LATER  GASOLINE  HC  ♦ NOX  * 4.5  GM/BHP  HRJ  CO  = 

« DIESEL  25  GM/BHP  HR 

NOTE:  THIS  EXCLUDES  PASSENGER  CARS  AND  1978  AND  LATER 
MEDIUM-DUTY  VEHICLES. 

GM/BHP  HR  « GRAMS  PER  BRAKE  HORSEPOWER-HOUR 
1 7JAN79 

C.  OTHER 

MOTORCYCLE  EXHAUST  EMISSION  STANDARDS  (FOR  LESS  THAN  1500  LBS.) 

CARBON 


YEAH 

DISPLACEMENT,  CC 

HYDROCARBONS 

MONOXIDE 

1978-1979 

50  - 

169 

5.0  GM/KM 

1 7 

GM/KM 

750 

i LARGER 

14  GM/KM 

1 7 

GM/KM 

1980-198 1 

ALL 

(50  & LARGER) 

5.0  GM/KM 

12 

GM/KM 

1982  « LATER 

ALL 

(50  * LARGER) 

1.0  GM/KM 

12 

GM/KM 

LPG  AND  NG  POWERED  VEHICLE  CONVERSIONS  1969;  MUST  MEET 
APPLICABLE  EXHAUST  EMISSION  STANDARDS 
1 7 JAN 79 

5.  MAINTENANCE 

NO  PERSON  SHALL  REMOVE,  ALTER  OR  RENDER  INOPERATIVE  ANY  AIR 
POLLUTION  CONTROL  DEVICES  REOUIRED  BY  LAW. 

2SEPT75 

6.  EXEMPTIONS 

THE  FOLLOWING  VEHICLES  ARE  EXEMPT  FROM  EXHAUST  AND  EVAPORATIVE 
EMI SSIONSs 

1.  VEHICLES  WITH  ENGINES  LESS  THAN  50  CID 

2.  ALL  1974  AND  OLDEH  MODEL  YEAH  DIESEL  VEHICLES  LESS  THAN 
6,001  LBS.  GVW.  (LIGHT- DUTY) 

3.  1972  AND  OLDER  HEAVY-DUTY  MODEL  YEAR  DIESEL  VEHICLES 
FIRST  SOLD  AND  REGISTERED  IN  CALIFORNIA 

4.  1973  AND  OLDER  HEAVY-DUTY  MODEL  YEAR  NON-RESIDENT  DIESEL 
VEHICLES 

5.  IMPLEMENTS  OF  HUSBANDRY 

6.  RACING  VEHICLES  DEFINED  AS  COMPETITION  VEHICLES  NOT  USED 
ON  PUBLIC  ROADS  OR  HIGHWAYS 

7.  VEHICLES  SPECIFICALLY  EXEMPTED  BY  THE  BOARD 

8.  VEHICLES  WHICH  QUALIFY  FOR  SPECIAL  LICENSE  PLATES  UNDER 
SECTION  5004  OF  THE  VEHICLE  CODE 

9.  VEHICLES  OVER  6,000  LBS.  (HEAVY-DUTY)  MANUFACTURED  BEFORE 
JAN.  1,  1969.  (GASOLINE  AND  DIESEL) 

10.  NEW  VEHICLES  MANUFACTURED  WITH  PROPANE  OR  NATURAL  GAS 
FUELED  ENGINES 

11.  1966  MODEL  YEAN  LIGHT-DUTY  VEHICLES  FOR  WHICH  NO  NOX 
RETROFIT  DEVICE  IS  AVAILABLE 
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12.  OFF-ROAD  UTILITY  VEHICLES  BUILT  BETWEEN  JAN.  I THROUGH 
APRIL  30«  1970  ARE  EXEMPT  FROM  EVAPORATIVE  EMISSIONS 
27SEPT77 

7.  VEHICLE  NOISE 

A.  ADEOUATE  MUFFLER  IN  CONSTANT  OPERATION;  NO  CUTOUTS^  BYPASSES 
OR  MODIFICATIONS  INCREASING  SMOKE 

B.  NOISE  STANDARDS  <ALL  VALUES  DB(A)#  50  FT.  FROM  CENTER  OF  TRAVEL 
LANE  OR  FROM  BOAT); 


VEHICLE 

SPEED 

LIMIT 

SPEED  LIMIT 

TYPE 

35 

MPH 

OR  LESS 

OVER  35  MPH 

GRADE 

GRADE 

OVER  ♦OR- 

IX 

WITHIN  -i-OR-  IX 

OVER  5999  LB  GW 

86 

82 

90 

MOTORCYCLES 

82 

77 

86 

ALL  OTHER  VEHICLES 

76 

7A 

82 

MFG  BEFORE 

MFG 

MFG  AFTER 

1/76 


1/76  TO  1/78 


1/78 


A.  MOTORBOATS 


C.  HIGHWAY  PATROL  EXHAUST  SYSTEM  TEST  PROCEDURE  FOR  PASSENGER  CARS 
AND  VEHICLES  (OTHER  THAN  MOTORCYCLES)  G.V.W.  LESS  THAN  6<000  LBS. 

1.  EXHAUST  NOISE  95  DB(A>  OR  LESS#  20  INCHES  FROM  EXHAUST  OUTLET 
AT  A 5 DEGREES  (NORMAL  ENGINE  RUNNING  TEMPERATURE  WITH  TRANS- 
MISSION IN  NEUTRAL. 

2.  VEHICLES  MFG.  AFTER  1967  MAY  EXCEED  95  DB(A)  IF  REPLACEMENT 
PARTS  ARE  NOT  LOUDER  THAN  ORIGINAL  EQUIPMENT. 

3.  MOTORCYCLES  AND  HEAVY  TRUCKS  WILL  BE  COVERED  AT  A LATER  DATE 

D.  NEW  VEHICLES  MUST  SATISFY  CALIFORNIA  VEHICLE  CODE#  SECTION  27160 
(TOO  DETAILED  TO  INCLUDE)  FOR  REGISTRATION 

E.  PENALTIES;  MISDEMEANOR 

F.  EXEMPTIONS; 

1.  VEHICLES  WITH  AT  LEAST  2 SNOW  TIRES 

2.  SANCTIONED  RACING  VEHICLES  WHILE  ON  TRACK 

3.  OFFROAD  VEHICLES 
30APR76 

8.  REMARKS 

EARLY  IN  1979#  A MANDATORY  VEHICLE  INSPECTION  PROGRAM  WILL  BEGIN 
ON  A CHANGE  OF  OWNERSHIP  BASIS  FOR  LIGHT  AND  MEDIUM-DUTY  VEHICLES. 
SEVENTEEN  STATIONS  WILL  BE  BUILT  IN  THE  SOUTH  COAST  AIR  SHED.  THE 
INSPECTION  WILL  CONSIST  OF  AN  IDLE  EMISSIONS  TEST#  A SMOKE  CHECK# 
AND  A VISUAL  CHECK  OF  EMISSION  CONTROL  DEVICES.  LEGISLATIVE  CHANGES 
ARE  REQUIRED  TO  CHANGE  THIS  TO  AN  ANNUAL  INSPECTION  PROGRAM. 

I7JAN79 


9.  DATE  OF  LAST  REVISION; 
17JAN79 
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